I.Introduction
Thus, below the ferromagnetic transition temperature T c one expects the MR to be simply related to the reduction in spin fluctuation in an applied magnetic field. However one actually observes a wide variety of field dependence depending on the microstructure of the material 6, 7, 8, 9 . For granular polycrystalline samples much below T c one typically observes a sharp decrease in resistance at low fields followed by a slower almost linear decrease at higher fields. Similar behaviour is also observed in polycrystalline films grown from the contribution coming from intergranular spin polarised transport. We have pointed out the need to separate out the intrinsic contribution from the intergranular contribution in any transport measurement on bulk samples before attempting to fit the data with any theoretical model based on the double exchange mechanism.
II.Description of the model
Ferromagnets have an easy axis depending on the local crystallographic symmetry along which it is energetically favourable for the ferromagnetic spins to get aligned.
Unlike the spins inside the domains which tend to get aligned along the easy axis, in a normal ferromagnet, the spins at the domain walls are at an angle with the easy axis which increases their anisotropy energy. Thus it is favourable for the domain wall to form at a defect site where the anisotropy energy is minimum due to the breaking of the local 5 symmetry of the crystal. In polycrystalline materials the grain boundaries provide such pinning centres since the two adjacent grains have different anisotropy axes. Hence, in the absence of an applied magnetic field the domain wall tends to be in the grain boundary where it is pinned in a potential well, when the sample is cooled below the ferromagnetic transition temperature T c . The free energy profile of the domain wall across grains and grain boundaries is schematically shown in figure 1a . Under an applied magnetic field the magnetisation reversal occurs through successive nucleation and propagation of the domain wall from the grain boundaries, with the field required to nucleate the domain boundaries higher than that required to propagate them. It is this mechanism of magnetisation reversal is known to give rise to Barkhausen jumps in many hard ferromagnets 13 .
In polycrystalline CMR materials the spin polarised transport across a grain boundary will give a larger resistance when the two grains have misaligned magnetisation.
In (ii) When H ≥ N the domain boundary slips from the grain boundary giving rise to a resistance drop ∆r. Thus the total drop in resistance due to spin polarised tunnelling at a field H is given by
where N is the number of grain boundary domain walls initially present in the sample.
(iii) Following the observations of Hwang et al on single crystals we also assume that scattering at a magnetic domain boundary inside a grain is insignificant.
We further assume that the resistance has three parts; a magnetic field independent part R 0 coming from nonmagnetic defects and phonon scattering, a field dependent part coming from spin polarised tunnelling R spt (H) and a field dependent part coming from the reduction of spin fluctuation R int (H). Thus the total resistance R(H) can be written as
The field dependence of the part coming from spin polarised tunnelling is given by (using
0 where R spt (H=0) = N∆r. For the field dependence of R int (H) we rely on the experimental data on single crystals. It has been observed that the R-H curve is predominantly linear 9 with a weak higher order term appearing as one approaches T c . We assume the field dependence to be
with the second term being significant near the ferromagnetic transition temperature T c .
Using these we get the expression for magnetoresistance as, 
MR = (R(H)-R(H=0))/R(H=0
The fitting parameters finally are therefore A, B, C, D, J and K, with A′ absorbed in A and C.
Using this model we can now separate out the spin polarised intergranular contribution from the intrinsic contribution once the fitting parameters are found using equations (2) 
III.Experimental Details
Magnetoresistance measurements were carried out on two CMR manganites figure 2 ) we measured the R-H curves from 5 K up to 230K. Magnetoresistance was measured using the conventional 4-probe technique in magnetic fields generated by a home made superconducting magnet. The experimental curves in figure 2 were differentiated via cubic spline interpolation technique and fitted to equation (6) to find the best fit parameters. The inset of figure 3 shows the differentiated curve and the best fit function at 5K. Figure 3 shows the experimental MR-H curve along with the simulated one using equation (4) . The excellent fit of the experimental data with the simulated curve shows that this procedure is self consistent. dependence for ferromagnetically coupled and superparamagnetically coupled grains 16 . Figure 5 shows the MR-H curves along with the fitted curves (with equation (4)) for La 1.8 Y 0.5 Ca 0.7 Mn 2 O 7 . In this case however we observe the appearance of a quadratic and cubic term in MR int (H) at relatively low temperatures (≥30 K). This might be related to the inherent two dimensionality of the magnetic lattice and is beyond the scope of the current paper.
IV.Results and discussion
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V.Conclusion
We 
